Time sequence analysis of caspase-3-independent programmed cell death and apoptosis in X-irradiated human leukemic MOLT-4 cells.
It has been demonstrated that caspase-3 is responsible for determining the mode of cell death, i.e., apoptosis or necrosis. To characterize the mode of cell death induced by the inhibition of caspase-3, we have studied the effects of Ac-DEVD-CHO, Ac-YVAD-CHO, and Ac-IETD-CHO, inhibitors of caspases, on structural changes in X-irradiated human leukemic MOLT-4 cells. When cells were irradiated with X-rays and incubated in the presence of Ac-DEVD-CHO, the expression of cell death, as measured by the dye exclusion test, was inhibited, whereas no such change was observed in colony-forming ability. The hallmarks of apoptosis, i.e., nuclear condensation and DNA ladder formation, were depressed. However, a new type of nuclear morphology appeared. The sum of the frequencies of apoptosis and this new type of nuclear structure corresponded to the frequency of X-ray-induced apoptosis for cells incubated in the absence of Ac-DEVD-CHO. Removal of Ac-DEVD-CHO during the course of post-irradiation incubation increased apoptotic nuclear condensation accompanied by a slight decrease in the frequency of the new type of nuclear structure. When Ac-IETD-CHO was used in place of Ac-DEVD-CHO, inhibition of cell death (apoptosis) was also observed, but not in the case of Ac-YVAD-CHO. These results suggest that the inhibition of caspase-3 diminishes the expression of apoptotic hallmarks with no effect on cell survival, that the morphology observed in the presence of Ac-DEVD-CHO is an apoptosis-related structure, and that the cell death observed is a programmed cell death independent of caspase-3. The development of this mode of cell death was slower than that of apoptosis by 4 h.